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Abstract

Background: Dyslipidemia is a major risk factor for cardiovascular disease, and numerous studies have
demonstrated that controlling dyslipidemia can reduce hospitalization and mortality rates, and thus
improve survival. Qigong is widely used as an effective complementary and alternative therapy.

Methods: A comprehensive search of PubMed, MEDLINE, CNKI, VIP, Cochrane Library, Web of
Science, EMBASE, and WanFang data databases was performed. The methodological quality of the
included studies was evaluated using the Cochrane risk-assessment tool. Meta-analysis was performed
using the Review Manage 5.4 software.

Results: Twenty-five randomized controlled trials including 1654 patients with cardiovascular disease
were included. The results showed that gigong, compared with no exercise, significantly reduced TG
(MD= -0.39, 95% CI [-0.65, -0.14], P =0.003) and LDL-C (MD= -0.68, 95% CI [-0.91, -0.45], P <
0.00001), TC (MD= -0.12, 95% CI [-0.32, 0.08], P = 0.23) and HDL-C (MD = 0.13, 95% CI [0.04,
0.22], P=0.005) were not significantly different. There was no statistically significant difference
between the gigong and the other exercises.

Conclusion: Qigong had a significant positive effect on lipid levels in patients with cardiovascular
disease. The most significant effects were TG and LDL-C; although TC and HDL-C were not
significantly improved, there were still positive effects.
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1. INTRODUCTION to atherosclerosis and is an independent risk

. ) ) . . factor for coronary heart disease and ischemic
Cardiovascular disease is a major public health

threat to humans, claiming an estimated 17.9
million lives annually[1]. Dyslipidemia is a
major risk factor for CVD and is an abnormality
in the metabolism of lipoproteins in the body,
mainly total cholesterol(TC), low-density
lipoprotein  cholesterol(LDL-C),  elevated
triglycerides(TG), and reduced high-density
lipoprotein cholesterol(HDL-C). Dyslipidemia
is one of the most important factors contributing

stroke. Effective control of dyslipidemia has
been shown to reduce hospitalization, mortality,
and survival rates [2].

Currently, pharmacological and surgical
treatments for CVD have limited effectiveness
and do not significantly improve the physical
and mental health and quality of life of
patients[3]. Studies have shown that aerobic
exercise can promote vasoconstriction, dilute
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blood viscosity, improve blood circulation, and
promote whole-body function of moving at the
same time to form a cycle cycle. Therefore,
maintaining  regular  exercise  improves
cardiovascular diseases [4].

Qigong, a traditional Chinese sport, mainly
includes Baduanjin, Wuginxi, Liuzijue, and
practiced in a gentle and soothing manner,
which relaxes muscles and regulates gi and
blood [6]. It is an effective complementary and
alternative medical therapy for people with
cardiovascular diseases [7].

Some studies on the effects of qigong
interventions on blood lipids concluded that
gigong was effective in improving blood lipid
levels in healthy adults [8]. However, no
significant effects have been observed in
patients with chronic diseases [9]. The latest
study concluded that gigong has good
preventive and therapeutic effects in patients
with hyperlipidemia [10]. Some studies have
concluded that gigong can reduce TG, but there
is no statistically significant effect on other
blood lipid indices [11]. Some studies have
concluded that gigong can significantly improve
the four blood lipids [12-14]. Therefore, our
study aimed to further confirm the effect of
gigong on lipids in patients with CVD and to
provide favorable guidance for future studies.

2. Methods
Obijectives.

The purpose of this evaluation was to study the
effect of gigong on four blood lipid parameters
in patients with CVD. A meta-analysis was used
to explore the improvement effect of fitness
gigong on patients with cardiovascular disease
under different conditions.

Design.

A systematic review and meta-analysis of the
included randomized controlled trials in English
and Chinese regarding studies of gigong to
improve blood lipids in patients with CVD was
performed according to the guidelines provided
by the Cochrane Collaboration[15].

Search Methods.

“Qigong, Cardiovascular disease, blood lipid"
was used as the theme, and the Chinese literature
was searched in CNKI and Wanfang databases.
English literature was searched in the Cochrane
Library, PubMed, Web of Science, Elsevier, and
MEDLINE.  Search  strategy: (gigong,
baduanjin,  vyijinjing, or  daoyingong),
(cardiovascular disease), and (blood lipid). The
search period was from January 2000 to
February 2022, and references from the studies
were retrospectively included to supplement the
relevant literature.

Inclusion Criteria.

(1) Subjects included patients  with
cardiovascular  disease and no  other
comorbidities. (2) The experimental group used
any type of Qigong as an intervention. (3) No
exercise or other aerobic exercise was
performed in the control group. (4) Randomized
controlled trials. (5) At least one blood lipid
index was included.

Exclusion Criteria.

(1) There are no clearly reported data on the
outcome indicators. (2) Non-randomized
controlled trials or no control group. (3)
Systematic  evaluation or conference-type
papers. (4) Exercise intervention was not
gigong. (5) The intervention duration was not
continuous.

Search Outcome.

A total of 25 randomized controlled trials met
the inclusion criteria for this study. A
comprehensive search of PubMed, MEDLINE,
CNKI, VIP, Cochrane Library, Web of Science,
EMBASE, and WanFang Data databases was
initially conducted by two researchers. A total of
313 studies on the four indicators of gigong and
blood lipid levels were retrieved. Subsequently,
the relevant literature retrieved was screened
according to the inclusion and exclusion criteria.
After removing duplicate studies, 219
publications were retained. After reading titles
and abstracts, 44 studies were retained. Finally,
25 relevant studies were included after reading
the full text (Figure 1).
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Figure 1: PRISMA Flow Diagram of study
selection and identification (b)
Data Extraction. Figure 2. Risk of bias graph(a) and Risk of bias
summary(b)

Three researchers were involved in data
extraction. Two researchers extracted the data
and analyzed the included papers separately, and
any doubts or different results emerged during
the process by discussing with the third
researcher to determine the results. The
characteristics of the extracted papers were as
follows: first author, time of publication, patient
condition and age, and intervention. The
extracted data included sample size, trial
intervention period, and TC, TG, HDL-C, and
LDL-C levels.

Quality Appraisal.

The methodological quality of the included
studies was evaluated using the Cochrane Risk
Assessment Tool[15] ,  for selection bias,
performance bias, detection bias, attrition bias,
reporting bias, and other biases. Low-risk, high-
risk, and unclear were used to score the quality
of the included literature. All studies were
assessed as low-risk and none as high-risk. Most
studies were rated as unclear because they did
not describe detailed blinding. The evaluation
results are shown in Figure 2.

Statistical Analysis.

The combined effects analysis was performed
using Review Manager version 5.4. When
P<0.05, there was a significant difference
between the experimental and control groups,
demonstrating that the results of the meta-
analysis were statistically significant. The
literature was tested for heterogeneity using the
X2 test and 12 statistic, and a fixed-effects model
was used when P>0.1 and 12<50%, P<0.1 and
12>50%. A random-effects model was used for
analysis. The reasons for the heterogeneity were
explored using subgroup and sensitivity
analyses. Subgroup analysis was performed for
studies on different types of diseases to explore
the effect of gigong on patients with different
types of cardiovascular disease.

3. Results
Characteristics of the Included Studies

A total of 25 randomized controlled trials on
lipids in patients with gigong and cardiovascular
disease were included, including 1654 samples
(Table 1). The included studies were conducted
from 2008 to 2021. There were seven studies on
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patients with diabetes[16-22],five studies each
on patients with hypertension [23-27] and
hyperlipidemia [28-32]. and four studies on
patients with metabolic syndrome [33-36] and
cardiovascular disease risk [37-40]. The ages of
the participants ranged from 32 to 74 years. The
longest period of supervision was 13 months and
the shortest was 2 weeks. Patients exercised on
average 5 days per week for 59 min each time.
A variety of intervention forms were used in the

experimental group, with most studies using
Baduanjin as an intervention. Three each used
two used Wuginxi. One each used Liuzijue and
Guolin Qigong, and two did not report the
gigong forms. In addition, two studies compared
Qigong with other exercises, and the means used
in the control group were walking [25] and
resistance training [24].

Table 1. Characteristic of randomized controlled trials included studies

Participants Age

Interventior Supervision time

First author, Patien Per session, per week,
Year total, E/C ts E/C Mean (SD) E C duration
YaoW.2020  77.38/30 DM 234(1265)/49.95(14 i njin N 20min. ddays,
.37) 3/6months
Juan J. 2021 90,45/45 MS 69.7(11.2)/61.3(10.6)  baduanjin N 30min, 7days, 3months
Shuai R. 2021 40,20/20 DM 49.8(2,46)/49.5(2.69) baduanjin N 60min, 7days, 4months
Xinguan C. 160,80/8 " 50min, 4days,
2021 0 MS >65 baduanjin N 13months
Fang L. 2022 25,13/12  stroke 57.71(9.03)/59.12(8.6) liuzijue N 24min, 7days, 3months
. T2D . .
Xiao Z. 2019 40,20/20 M 60~74 gigong N 45min, 3days, 3months
- T2D . .
Binbin Y. 2020  40,20/20 M 61.4 daoyingong N 50min, 3days, 3months
Qianying F. 170,85/8 stroke 60.53(6.29)/59.75(6.3 baduanjin N 60min, 5days, 3months
2015 5 4)
Di L. 2016 60,30/30 HLP NR baduanjin N 60min, 6days, 3months
Yunhua L. 2014 60,30/30 HTN  54.8(7.6)/55.7(8.8) baduanjin WK 40min, 5days, 6months
Tao L. 2018 40,20/20 "\I'AZD 57.2(5.4) baduanjin N 90min, 6days, 6months
Xianghua L. 35,20/15 HTN 52.35(5.57)/50.07(6.4 baduanjin N 30min,4days, 18weeks
2014 4)
Desong M. 24,12/12 T2D 40~60 itiniin N 60min, 3days, 3months
2017 M ynining
Fusheng M. 50,25/25 63.32(6.35)/63.68(6.8) " N 55min, 6days,
2009 HLP baduanjin 18months
Wei W. 2017 40,20/20 MS 45.2(4.4) baduanjin N 45min, 6days, 6months
Yan Y. 2009 62,31/31 HLP  52.6(8.7) wuginxi N 60min, 7days, 6months
Qian . 2014 60,30/30 HLP i;).79(4.01)/49.83(2.9 yijinjing N 30min, 5days, 6months
Man Y. 2014 60,30/30 HLP i;).93(3.95)/49.93(2.9 Yijinjing N 30min, 5days, 6months
Chen,D.Z2016 60,30/30 HTN  66.3(5.8) Daoyinshu N 44min, 5days, 6months
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- 114,48/5 35~59 L 60min, 5days,
Aiming S. 2015 6 CvD Wuginxi 12months
Cheung,B.M 91,47/44 57.2(9.5)/51.2(7.4) guolin RE  60min, 7days, 4months

HTN .

2005 qigong
Hung,H.M 2009 145,84/6 cVD 25505(10.54)/59.34(9. qigong 60min, 3days, 3months
Xia0,C.M 2016  48,24/24 HTN  65.6(7.8) Baduanjin N 40min, 5days, 6months
Xiaogiang Z. 23,13/10 41(5.61)/40.9(4.82) " 55min, 5days,
2008 MS baduanjin 10months
Tiantian Z. 40,20/20 T2D 65.55(6.23)/61.90(7.0 daovinshu 60min, 3days,
2014 M 7) y 12months

EG:experimental group, CG:control group, N:no exercises, NR:not reported, RT:resistance training, RE:regular exercise,
WK:walking, DM:diabetes mellitus, T2DM:type 2 diabetes mellitus, HTN:hypertension, HLP:hyperlipidmia, MS:metabolic

syndrone, CVD:cardiovascular disease, min:minute

Outcomes
Qigong versus No ExerciseTotal
Cholesterol

There were 21 randomized controlled trials
reported total cholesterol, with 642 and 613
members in the gigong and no exercise group.
Combining the data revealed a high expression
of  heterogeneity  (P<0.00001; 12=93%);
therefore, a random-effects model was used for
meta-analysis. Studies that resulted in excessive
heterogeneity were excluded by sensitivity
analysis[19 27 29 32 39 40], The final meta-

analysis was performed on 15 studies and
includes 789 subjects[16-23 25 30 31 34-36 38].
There was no significant difference between the
Qigong and no exercise groups (MD = -0.12,
95% CI [-0.32,0.08], P = 0.23) (Figure 3). The
subgroup analysis showed that the largest
number of studies reported TC in patients with
diabetes, and the analysis was consistent with
the overall results (P = 0.13). However, the
differences between groups in the analysis of
patients with hypertension and hyperlipidemia
showed significant differences. Because only
two studies were included in each group, the
outcomes of the subgroup analysis were
considered unstable.
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No Exercise
Total Mean

Qigong
Study or Subgroup Mean SD

SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.1.1 Type 2 Diabetes Mellitus

Binbin Ying 2020 032 089 20 0.24 063 20
Desong Meng 2017 0.05 055 12 046 061 12
Shual Ren 2021 036 0.26 20 01 24 20
Tao Lu 2018 =002 039 17 004 034 1B
Tlantlan Zhag 2014 0.1 0.57 20 -0.17 061 20
Xiao Zheng 2019 -0.43 079 20 0.5 058 2
Yag Wang 2020 D42 04 3B 01 08 39
Subtotal (95% CI) 147 131

Heterogenehty: Tauw® = 0.01; ChE = B.03, df = & (P = 0.24); F = 25X
Test for overall effect 2 = 1.51 (P = {).13)

1.1.2 Hypertension

6.1%
6.2%
0.0x
B.3%
7.2%
3.3%
B.5%
39.6%

Chen D.Z 2016 0.8 042 W 0042 30 BEX
Xlanghua Liu 2014 -0.62 068 20 0.12 061 15 &6X
Subtotal (95% CI) 50 45  15.1%
Heterogeneity: Taw® = 0.00; ChE = .08, df = 1 (P = 0.B1); F = 0X

Test for overall effect Z = 8.11 (P < 0.00001)

1.1.3 Hyperlipidemia

Man Yuan 2014 -0.19 0.68 29 -0.62 057 30 76X
Qlan e 2014 006 068 29 D&F 057 W) 76X
Subtotal (95% CI) 58 60 15.2%
Heterogenetty: Taw® = 0.00; ChE = 0.00, df = 1 (P = 0.07); F = 0X

Test for overall effect Z = 5.40 (P < 0.00001}

1.1.4 Metabolic Syndrome

Hung H.M 2015 -0.63 0.13 B4 —0.40 017 &1 95X
JuanJin 2021 -0.16 0.83 45 -0.2 105 45 6.9%
Welwel 2017 =041 0.7 20 003 058 20 69X
Xiaoqlang Zhang 2008 -0.07 0.5 13 0.01 049 10 &BX
Subtotal (95% CI) 162 136 30.0%
Heterogenelty: Taw' = 0.00; ChEE = 2.20, df = 3 (P = 0.51); F = X

Test for overall effect Z = 5.52 (P < 0.00001}

Total (95% CI) 417 372 100.0%

Heterogenetty: Taw® = 0.11; ChE = 98.53, df = 14 (P < 0.00001); F
Test for overall effect 2 = 1.21 (P = .23}

Test for subgroup differences: ChE = BB.15, df = 3 (P < 0.00001), P = 06.6%

= BEX

0.08 [-0.40, 0.58]
-0.41 [-0.87,0.05] — -

-0.26 [-10.78, 10.26] + *
0.02 [-0.22, 0.28]
0.07 [-0.30, 0.44]

-0.48 [-1.36, 0.40] +
=0.32 [-0.55, -0.08]
-0.13 [-0.31, 0.04]

=0.14 [-0.19, -0.08]
0.04 [-0.35, 0.43]
-0.38 [-0.78, 0.02]
-0.08 [-0.49,0.33]
-0.14 [-0.19, -0.09]

*

-0.12 [-0.32, 0.08] i

5025 0 055 0%
[Qigong] [No Exercise]

Figure 3. The meta-analysis for comparing TC between the Qigong and No exercise group

Triglycerides

Twenty-three randomized controlled trials on
TG were conducted, with 783 and 754 subjects
in the gigong and no exercise group. Data were
combined and found to have high heterogeneity
(P<0.00001; 12=96%), a random-effects model
was used for the meta-analysis. Six studies [27-
29 32 33 36] that resulted in excessive

heterogeneity were excluded by sensitivity
analysis. Finally, the results of 16 studies
(n=1034)[16-23 25 30 31 34 35 37-39] showed
significant differences between gigong and no
exercise groups (MD= -0.39, 95% CI [-0.65, -
0.14], P =0.003), gigong is effective in reducing
TG in patients with CVD (Figure 4).However,
the subgroup analysis showed no statistically
significant in patients with hyperlipidemia (P =
0.23) or stroke (P = 0.42).
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Qigong No Exercise Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Type 2 Diabetes Mellitus
Binbin Ying 2020 -0.23 049 20 003 0.77 20 5.2% -0.20 [-0.72,0.32] —
Desong Meng 2017 -0.26 0.26 12 0.0z 1.54 12 3.7% —0.28 [-1.1&, 0.60] —
Shual Ren 2021 -0.19 0.1& 20 -0.01 0.18 2 66X -0.18 [-0.29, -0.07] -
Tao Lu 2018 -0.11 0.61 17 002 0.34 18 60X -0.00 [-0.42,0.24] —
Tlantlan Zhao 2014 -0.27 0.6 20 058 1.08 20 5.1% -0.85 [-1.38, -0.32]
Xlag Zheng 2019 -0.23 0.63 20 002 041 2 60X —0.25 [H0.58, 0.08] —
Yao Wang 2020 =053 0.7 38 -0.13 0.74 30 G.0X -0.40 [-0.72, -0.08] —_—
Yao Wang 2020 -0.79 0.72 I8 -0.16 0.74 39 60X -0.63 [-0.96, -0.30] ——
Subtotal (95% CI) 185 188 44.5% -0.32 [-0.49, -0.16] <
Heterogenelty: Tau® = 0.02; ChE = 13.52, df = 7 (P = 0.06); F = 46X
Test for overall effect: Z = 3.56 (P = 0.0001)
1.2.2 Hypertension
Chen D.Z 2016 -0.27 0.6 0 009 0.47 W &2X -0.36 [H0.63, -0.09] -
Xlanghua Liu 2014 0.3 0.35 2 009 0.24 15 &4X¥ -0.39 [-0.59, -0.19] -
Subtotal (95% CI) 50 45 12.5% -0.38 [-0.54, -0.22] <>
Hetzrogeneity: Taw® = 0.00; ChE = 0.03, df = 1 (P = 0.B6); F = 0X
Test for overall effect: Z = 4.68 (P < 0.00001)
1.2.3 Hyperlipidemia
Man Yuan 2014 -0.42 0.45 29 -0.54 0.34 W 64X  0.12[-0.08, 0.32] T
Qlan Ye 2014 -0.38 0.29 20 -0.43 0.29 W &5 0.05 [H0.10, 0.20] T
Subtotal (95% CI) 58 60 12.8% 0.07 [-0.05, 0.19] »
Hetzrogeneity: Tau® = 0.00; ChE = 0.30, df = 1 (P = 0.59); F = 0X
Test for overall effect: Z = 1.21 {P = 0.23)
1.2.4 Metabolic Syndrome
Juan]Jin 2021 -1.52 0.97 45 -0.34 105 a5 5.6% -1.18 [-1.60, -0.78] e
Wel Wel 2017 -0.86 0.56 2 0.0z 0.43 2 60X -0.84 [-1.15, -0.53] —_—
Subtotal (95% CI) 65 65 11.7% -0.98 [-1.31, -0.65] -
Heterogenelty: Tau = 0.02; ChE = 1.64, df = 1 (P = 0.20); B = 39%
Test for overall effect: Z = 5.86 (P < 0.00001)
1.2.5 Stroke
Fang Liu 2022 -0.28 0.51 13 0 053 12 5.7% -0.28 [-0.69, 0.13] —
Hung H.M 2015 -0.29 0.28 B4 091 04 &1  &5¥ -1.20 [-1.32, -1.08] -
Qlanying Fang 2015 0.08 0.64 79 015 0.79 &9 63N 0.23 [0.00, 0.48] —
Subtotal (95% CI) 176 142 18.5% -0.42 [-1.46, 0.61] —ee
Heterogenelty: Tau® = 0.82; ChE = 123 .66, df = 2 (P « 0.00001); K = 98X
Test for overall effect: Z = 0.50 {P = (.42}
Total (95% CI) 534 500 100.0% -0.39 [-0.65, -0.14] -
Heterogenelty: Taw’ = 0.25; Chi = 316.07, df = 16 (P < 0.00001); F = 95% - + ' : ;

Test for overall effect: Z = 3.02 (P = 0.003)

Test for subgroup differences: ChE = 49.10, df = 4 (P < 0.00001}, F = 01.0X

)
[Qigong] [Mo Exercise]

Figure 4. The meta-analysis for comparing TG between the gigong and no exercise group

High-density lipoprotein Cholesterol

Twenty studies reported data on HDL-C
(n=1282). The combined heterogeneity was too
high (P<0.00001; 12=94%) , which was
analyzed using a random effects model. Two
major sources of heterogeneity were excluded

by sensitivity analysis[29 36]. Finally, a total of
17 studies were included (n=1109)[16-23 27 30-
32 34 35 37-39]. The results in Figure 5 show
that the intervention of gigong on HDL-C was
not statistically significant(MD=0.13, 95% ClI
[0.04, 0.22 ], P=0.005). Likewise, there were no
significant differences between subgroups.
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Qigong No Exercise Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Type 2 Diabetes Mellitus
Binbin Ying 2020 0.02 0.22 20 007 013 2 &aX¥  —0.05 [H0.1&, 0.08] T
Desong Meng 2017 0.19 0.25 12 0.11 0.17 12 5.7%  0.08 [-0.09, 0.25] —_—T
Shual Ren 2021 0.12 0.09 20 005 0.07 2 69X 0.07 [0.02,0.12] —
Tag Lu 2018 0.14 0.27 17 003 0.18 1B 5.0%  0.11 [-0.05, 0.27] o
Tlantian Zhao 2014 0.18 0.27 20 005 0.17 20 61X 0.13 [-0.01, 0.27] —
Xlag Zheng 2019 0.08 0.23 2 0.0z 0.1& 20 63X 0.10 [H0.02,0.22] B E—
Yao Wang 2020 0.1 0.86 8 00z 09 9 308 0.08 [-0.31,0.47]
Yao Wang 2020 0.15 0.12 I8 0.04 0.83 39 44X 0.11 [-0.15,0.37] —
Subtotal (95% CI) 185 188 44.6% 0.07 [0.03, 0.11] e 3
Heterogenelty: Tau® = 0.00; ChE = 5.69, df = 7 (P = 0.58); F = 0X
Test for overall effect: Z = 3.48 (P = 0.0005)
1.3.2 Hypertension
Chen D.Z 2016 0.22 0.52 0 -0.01 0.44 W arX  0.23[H0.01,0.47] —
Xlao C.M 2016 0.03 0.38 24 0.28 0.48 24 A.7% -0.25 [-0.49, -0.01] —_——
Subtotal (95% CI) 54 54  9.4% -0.01[-0.48, 0.46] e —
Heterogenelty: Tau? = 0.10; ChE = 7.60, df = 1 (P = 0.006); B = §7%
Test for overall effect: Z = 0.04 (P = (.96}
1.3.3 Hyperlipidemia
Man Yuan 2014 0.32 0.19 20 0.19 0.1& W &6X 0.13 [0.04, 0.22] E—
Qlan Ye 2014 0.32 0.19 20 0.12 0.1& W &6X 0.20 [0.11, 0.29] e
Yan Yan 2000 0.14 0.19 31 -0.01 0.15 31 &N 0.15 [0.08, 0.24] —_—
Subtotal (95% CI) 89 91 19.9% 0.16 [0.11, 0.21] <
Heterogenehy: Tau® = 0.00; ChE = 1.24, df = 2 (P = 0.54); F = 0%
Test for overall effect: Z = §.15 (P < 0.00001}
1.3.4 Metabolic Syndrome
JuanJin 2021 0.74 0.13 a5 0.26 0.2 45 6.8X 0.48 [0.41, 0.55] _—
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Figure 5. The meta-analysis for comparing HDL-C between the gigong and no exercise group

Low-density lipoprotein Cholesterol

Nineteen studies (n=1174) reported data on
LDL-C, and the combined data revealed
excessive heterogeneity (P<0.00001; 12=96%);
therefore, a random-effects model was used for
the meta-analysis. Sensitivity analysis excluded
3 studies that caused excessive heterogeneity

[16 19 32]. However, the heterogeneity could
not be reduced by sensitivity analysis between
the data of the included studies in patients with
hyperlipidemia, metabolic syndrome, and
stroke. Finally, the analysis of the combined data
from 16 studies (n=923) yielded (Figure 6)[17
18 20-23 27 29-31 34-39] that gigong was able
to reduce LDL-C levels in patients with
cardiovascular disease (MD= -0.68, 95% CI [-
0.91, -0.45], P < 0.00001).
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Figure 6. The meta-analysis for comparing LDL-C between the gigong and no exercise group

Qigong versus Other ExerciseTotal
Cholesterol

A total of 4 studies (n=264) regarding TC
indicators were found to have excessive
heterogeneity after combining data (P<0.00001;
12=87%), and meta-analysis was performed
using a random effects model[24 26 30 31].
Subsequently, sensitivity analysis revealed that
the data from the study by Liang [26] were the
main reason for excessive heterogeneity. After
excluding this item (Figure 7), there was no
statistically significant difference between the
Qigong and non-exercise groups (MD= 0.05,
95% CI [-0.11, 0.20], P=0.55).
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Figure 7. The meta-analysis for comparing TC
between the gigong and other exercise group

Triglycerides

Triglycerides data were obtained from 4
studies(n=264)[24 26 30 31], Combining the
data revealed relatively high
heterogeneity(P<0.0001; 12=88%), a random
effects model was used for data analysis. A
sensitivity analysis of the data was performed to
exclude data that triggered high
heterogeneity[26]. Finally, Figure 8 shows the
data collected from 3 studies (n=204), which
showed no significant differences between the

0

05

[Qigong]  [Other Exercise]
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gigong and other exercise groups. (MD= -0.00,
95% ClI [-0.11,0.10], P=0.95).

Qigong Other Exercise Mean Difference Mean Difference
StudyorSubgroup  Mean  SD Total Mezn  SD Total Weight IV, Random, 95%C1 IV, Random, 95% CI
2.1 Triglyceride
Cheung B4 2005 D051 47 103 41 3N 0101008028 T+
Kantendld Q42045 10T 03 2 BN 00516018 -t
Qante 2014 Q0B BB 03 B EN-ABHN 0 —i-
Subtatal 95% C1) 105 99 1000% =000 [-0.11,0.10] ’
Heterogenety. Tait = 0.00; ChF w78, dfw 20 = 041 Fe K

Testhor ovralefoet 2= 0.6 = .95}

Total (35% 1) 105 99 1000% -0.00[-0.11,020] L 2
Heterogenety. Tai? = 0.0; ChP L7, dfw 2 1 = 041 Fe 08 545 0 05 05
Testhor gl efect 2 0.06 7 = 095} ' [ngj [[)théf [19[(‘\5{‘
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Figure 8. The meta-analysis for comparing TG
between the gigong and other exercise group

High-density lipoprotein Cholesterol

A total of four studies (n=263) reported data on
HDL-C[24 26 30 31]. After combining the data
showed high heterogeneity (P<0.00001;
12=94%), and a meta-analysis was performed
using a random-effects model. Excluding the 2
main sources of heterogeneity [24 26], the
results in Figure 9 show no significant
differences between the gqigong and non-
exercise groups(MD=0.07,95% CI [0.00, 0.14],
p=0.04).
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Figure 9. The meta-analysis for comparing HDL
between the gigong and other exercise group

Low-density lipoprotein Cholesterol

A total of four studies (n=264) reported data of
LDL-C. Merging the data showed a high level of
heterogeneity(P<0.00001; 12=89%).Therefore,
a random-effects model was used for the meta-
analysis[24 26 30 31]. Sensitivity analysis
excluded studies that caused excessive
heterogeneity [26]. Finally, figure 10 indicates
that after combining data from 3 studies
(n=204), gigong did not reduce LDL-C levels in
patients with CVD(MD= -0.01, 95% CI [-
0.26,0.24], P = 0.95).
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Figure 10. The meta-analysis for comparing
HDL between the gigong and other exercise
group

Publication Bias Evaluation

Publication bias Evaluation between Qigong
and Non-exercise group.

Blood lipids were analyzed using funnel plots in
the gigong and non-exercise groups. A total of
17 studies were included. The results showed
that the included studies were asymmetrically
distributed in the funnel plot, and heterogeneity
existed in seven studies, suggesting a possible
risk of publication bias in the gigong and non-
exercise groups.

o SE(MD}

/1o
P =
0.1 e\ o
b
470 0oa
0.2 A ‘
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0.3 }
0.4 i
o
i . i . Y , MO
05 i b i E

O Type 2 Diabetes Mellitus [] Hyperlipidemia Stroke
()vaertansinn Metabolic Syndrome

Figure 11. The blood lipids in the gigong and
no exercise group of the funnel plots.

Publication bias Evaluation between Qigong
and Other exercise group. Funnel plot analysis
of the risk of publication bias in the gigong
group and other exercise groups. A total of 3
studies were included. The results showed too
few included studies and an asymmetric
distribution. There is a possible risk of
publication bias in the comparison of gigong and
other exercise groups.
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4, Discussion

There are many studies on gigong as an
intervention, but almost no studies on patients
with CVD. The results of several studies have
shown that gigong is effective in reducing TC,
TG, and LDL-C and promoting HDL-C[10 13
14 26 29 34], with TC and LDL-C being the
most significant[9] and HDL-C showing a
tendency to increase[10]. According to the
results of this study, gigong had a positive effect
on improving TG and LDL-C but no significant
effect on HDL-C in patients with CVD
compared to the no exercise group, which is
consistent with Zou's study [41]. There was no
statistical significance of gigong compared with
other exercises. Qigong as a type of aerobic
exercise, was similar to other exercises.
However, the gentle and slow exercise forms of
gigong are particularly suitable for patients with
cardiovascular diseases.

The improvement in blood lipid levels is closely
related to the type of gigong, and the effect of
different gigong on blood lipids is not the same.
Sun conducted a systematic evaluation based on
the effects of various gigong on blood lipids in
middle-aged and elderly people[12], and the
results showed that the effects of different
gigong on blood lipids also varied, but had
significant effects on at least three lipids
indicators. The fact that we did not subdivide the
different types of gigong in this analysis could
be the reason for heterogeneity. Patients with
different types of CVD showed different results,
and by comparison, patients with hypertension
and hyperlipidemia  showed significant
improvement in TC, probably because gigong
also has a lowering effect on blood pressure
[42]. The accuracy of the results could not be
determined in hyperlipidemic patients because

only two studies were included and

heterogeneity was high.

In addition, this study has some limitations.
First, only Chinese/English literature was
included, and although the database was
searched as comprehensively as possible, there
were fewer randomized controlled trials that met
the criteria, which may limit the generalization
of the results of the analysis. Second, the
included studies had different monitoring times,
and no correlation analysis of the monitoring
times was performed. Third, most studies did not
explicitly report randomized means and blinded
assessments, and the risk of ambiguity was high.
Fourth, the results of the studies may be
compromised by the high heterogeneity in the
analysis process, which can only be analyzed
using a random-effects model.

5. Conclusion

In conclusion, gigong has a significant positive
effect on lipid levels in patients with
cardiovascular disease. The most significant
effects were seen in TG and LDL-C levels, and
even though the improvement in TC and HDL-
C indices was not significant, a trend toward
improvement was still considered. Owing to the
limitations of the present study, definitive
analytical  results may require further
confirmation by additional high-quality studies.
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